Mitotic and stress-induced phosphorylation of HsPI3K-C2alpha targets the protein for degradation.
Activation of the phosphoinositide 3-kinases (PI 3-kinases) has been implicated in multiple cellular responses such as proliferation and survival, membrane and cytoskeletal reorganization, and intracellular vesicular trafficking. The activities and subcellular localization of PI 3-kinases were shown to be regulated by phosphorylation. Previously we demonstrated that class II HsPIK3-C2alpha becomes phosphorylated upon inhibition of RNA pol II-dependent transcription (Didichenko, S. A., and Thelen, M. (2001) J. Biol. Chem. 276, 48135-48142). In this study we investigated cell cycle-dependent and genotoxic stress-induced phosphorylation of HsPIK3-C2alpha. We find that the kinase becomes phosphorylated upon exposure of cells to UV irradiation and in proliferating cells at the G2/M transition of the cell cycle. Stress-dependent and mitotic phosphorylation of HsPIK3-C2alpha occurs on the same serine residue (Ser259) within a recognition motif for proline-directed kinases. Mitotic phosphorylation of HsPIK3-C2alpha can be attributed to Cdc2 activity, and stress-induced phosphorylation of HsPIK3-C2alpha is mediated by JNK/SAPK. The protein level of HsPIK3-C2alpha is regulated by proteolysis in a cell cycle-dependent manner and in response of cells to stress. Phosphorylation appears to be a prerequisite for proteasome-dependent degradation of HsPIK3-C2alpha and may therefore contribute indirectly to the regulation of the activity of the kinase.